INTRODUCTION
Khat is a natural stimulant from the Catha Edulis plant that is cultivated in mostly in East Africa. Its young buds and tender leaves (figure 1) are chewed to attain a state of euphoria and stimulation (1, 2) . Khat is an evergreen shrub, which is cultivated as a bush or small tree. The leaves have an aromatic odour. The taste is astringent and slightly sweet. The plant is seedless and hardy, growing in a variety of climates and soils. Khat can be grown in droughts where other crops have failed and also at high altitudes. Khat is harvested throughout the year. Planting is staggered to obtain a continuous supply (3) .
The khat chewers experience a sense of increased energy levels, increased alertness and ability to concentrate, improvement in self-esteem and an increase in libido (4) . There is fairly extensive literature on the potential adverse effects of habitual use of khat on mental, physical, and social well-being (5) . Some khat chewers experience anxiety, tension, restlessness, hypnogogic hallucinations, hypomania, and aggressive behaviour or psychosis (6, 7) . Chronic consumption can lead to impairment in mental health, possibly contributing to personality disorders and mental deterioration (8, 9) . Khat leaves has vasoconstrictor properties (10) that may lead to elevated blood pressure, increase in heart rate and increased incidence of acute myocardial infarction (AMI) (11, 12) . Gastro-intestinal hazards include constipation, stomatitis, esophagitis, and gastritis (13) . A significant association between the habit of khat chewing and the development of haemorrhoidal disease was reported (14) . Besides damaging health, Khat has adverse socio-economic consequences and effects on many other aspects of life including the loss of thousands of acres of arable land and billions of hours of work (15) .
The vast majority of those ingesting khat do so by chewing. Only a small number ingest it by making a drink from dried leaves, or, even more rarely, by smoking dried leaves. The chewer fills his or her mouth with leaves and stalks, and then chews slowly and intermittently to release the active components in the juice, which is then swallowed with saliva. The plant material is chewed into a ball, which is kept for a while in the cheek, causing a characteristic bulge (16) . Khat chewing usually takes place in groups in a social setting.
Only a minority frequently chew alone. A session may last for several hours. During this time chewers drink copious amounts of non-alcoholic fluids such as cola, tea, and cold water. In a khat chewing session, initially there is an atmosphere of cheerfulness, optimism, and a general sense of well-being. After about 2 hours, tension, emotional instability, and irritability begin to appear, later leading to feelings of low mood and sluggishness. Chewers tend to leave the session feeling depleted.
Chewing khat is both a social and a culture-based activity. It is said to enhance social interaction, playing a role in ceremonies such as weddings. In Yemen, Muslims are the most avid chewers. Some believe that chewing facilitates contact with Allah when praying.
However, many Christians and Yemenite Jews in Israel also chew khat. Khat is a stimulant and it is used to improve performance, stay alert and to increase work capacity (1, 17) . Workers on night shifts use it to stay awake and postpone fatigue. Students have chewed khat in an attempt to improve mental performance before exams. Yemeni khat chewers believe that khat is beneficial for minor ailments such as headaches, colds, body pains, fevers, arthritis and also depression (18) .
In khat-producing African countries (19) Elmi studied khat chewers in the two main cities in Somalia:
Mogadishu and Hargeisa. The results showed that traders and businessmen carried out business transactions during khat parties, whereas for the unemployed it was a way of overcoming feelings of frustration and boredom. In Somalia, Alem et al (20) found that more men habitually chewed than women:
Seventy five percent of men chewed khat regularly compared to only 7-10% of women. Kennedy et al's (18) Yemen studies had similar findings. Overall, it seems that khat is less appealing to women, although in Somalia chewing has recently become more popular among middle-class and educated women. Cathinone is unstable and undergoes decomposition reactions after harvesting and during drying or extraction of the plant material (8, (24) (25) (26) . Decomposition leads to a 'dimer' (3,6-dimethyl-2,5-diphenylpyrazine) and possibly to smaller fragments. Both the dimer and phenylpropanedione have been isolated from khat extracts (26) . As cathinone is presumably the main psychoactive component of khat, this explains why fresh leaves are preferred and why khat is wrapped up in banana leaves to preserve freshness.
Mechanism of Action
The constituents of khat have been shown to exert their effects on two main neurochemical pathways: dopamine and noradrenalin. It has also been postulated that, like amphetamine, cathinone releases serotonin in the central nervous system. Both cathinone and amphetamine induce release of dopamine from central nervous system dopamine terminals and thus increase the activity of the dopaminergic pathways (8) . Cathinone has a releasing effect on noradrenalin storage sites, which supports the conclusion that cathinone facilitates noradrenalin transmission. Drake (27) also proposed that cathinone and cathine cause inhibition of noradrenalin uptake.
Pharmacokinetics
The effects of khat start after about 1 hour of chewing.
Blood levels of cathinone start to rise within 1 hour and peak plasma levels are obtained 1.5 -3.5 hours after the onset of chewing (28) . Maximum plasma levels in this study ranged from 41-141 ng/ml (mean 83 ng/ml) after a 1-hour chewing dose of 60 g fresh khat leaves per subject Metabolism is rapid and occurs already during first passage through the liver. Only 2% of administered cathinone was found unchanged in the urine [33] . The rate of metabolism is close to the rate of absorption, which limits cathinone blood levels reachable by chewing [9] . In humans, norephedrine and norpseudoephedrine are slowly absorbed and excreted almost unchanged in urine (32) .
Recently, a pharmacokinetic study was performed 
Cardiovascular Effects of Khat
Khat chewing induces small and transient rises in blood pressure and heart rate (22) . Cathinone (0.5 mg base/kg of body weight) has similar effects coinciding with the presence of cathinone in blood plasma (31) .
These effects could be blocked by the beta1-adrenoreceptor blocker atenolol, but not by the alpha1-adrenorecptor blocker indoramin, indicating mediation through stimulation of beta1-adrenoreceptors [59] . In a pharmacokinetic study, diastolic and systolic blood pressures were elevated for about 3 hours after chewing (33) . The rise of blood pressure already started before the rise of alkaloid plasma concentrations, indicating an initial study engagement effect. The dose used was about one quarter (0.6 g/kg) of a traditional khat session dose and chewing was for 1 hour. This resulted in a mean oral dose of 45 mg cathinone. This rather low dose did not affect heart rate, pupil size, and reaction to light, and it did not induce rotary nystagmus or impairment of reaction. All participants reported the personal feeling of being alert and 'energetic.' An impairment of other psychophysical functions could not be objectified (33) . In another study, diastolic and systolic blood pressure, mean arterial blood pressure, and heart rate were raised during the 3 hours of khat chewing and during the following hour (5). Recently, it has been reported that khat chewing is associated with acute myocardial infarction (35) . Khat chewing has also been reported to be a significant risk factor for acute cerebral infarction (36).
The prevalence of high blood pressure was significantly higher in the patient group than in the control group and this higher prevalence was associated with khat chewing.
Central Nervous System Effects of Khat
Chewers report their subjective experiences of khat use in a positive way when consuming small amounts.
They describe a feeling of well-being, a sense of euphoria, excitement, increased energy levels, increased alertness, increased ability to concentrate, improvement in selfesteem, and an increase in libido. Also experienced are an enhanced imaginative ability and capacity to associate ideas, an improvement in the ability to communicate, and a subjective improvement in work performance.
After chewing ceases, unpleasant after-effects tend to dominate the experience: insomnia, numbness, lack of concentration, and low mood. Some chewers also experience unpleasant effects during the chewing process, describing anxiety, tension, restlessness, and hypnagogic hallucinations. Objectively, chewers can be seen to show a range of experiences, from minor reactions to the development of a psychotic illness. Minor reactions include over-talkativeness, over activity, insomnia, anxiety, irritability, agitation, and aggression.
Broadly, the main psychiatric manifestations linked to the use of khat are a short-lived schizophreniform psychotic illness, mania (37) and, more rarely, depression (7) . On occasions these presentations are associated with episodes of self-harm or harm to others. Owing to the mode of consumption, the dose of khat tends to be selflimiting, unlike amphetamines, which are available in a pure form for oral or parenteral administration. Therefore toxic psychosis as a result of excessive use is much less frequent with khat than with amphetamines.
Addiction, Tolerance, and Withdrawal Effect
Cathinone is the dependence-producing constituent of khat leaves. It is a reinforcer and maintains very high rates of responding in animal experiments (38) . Debate exists as to whether khat, like amphetamines, can actually cause dependence. Some authors describe a psychological dependence rather than a physical one (23) . Tolerance to khat practically does not occur; if it does, the doses are increased only very slowly. This may be due to the intrinsic properties of khat or to the physical limits on the amount that can be consumed (17) .
There are conflicting opinions regarding the existence of a withdrawal syndrome. Physical withdrawal symptoms are documented, including lassitude, anergia, nightmares, and slight trembling, which appear several days after ceasing to chew.
Depressive disorder, sedation, and hypotension are sometimes seen after withdrawal of khat. In one study only 0.6% of khat chewers continued to use in order to prevent withdrawal symptoms (20) .
Khat-induced Psychiatric Complications
Most reports are of cases of psychosis and suggest a low incidence. The impression of low incidence may reflect the fact that in countries where it is most used, health facilities are lacking and people are managed at home by their family.
Dhadphale & Omolo (9) studied psychiatric morbidity among khat users. They found that when khat was chewed in moderate quantities there was no excess morbidity, but when the amount chewed per day was greater than two bundles, morbidity was significantly increased. Other research (39, 40) confirms our clinical experience that adverse effects are dose-related. However, many researchers consider that khat precipitates a psychotic illness in those who are already predisposed.
Psychiatric care of these patients can be difficult, leading to less-than-optimal care. This is because patients with the 'dual diagnosis' of khat misuse and a psychotic illness are often not recognized by substance abuse treatment centers.
Psychosis
The literature outlining the characteristics of psychoses following the use of khat describes two main types: a paranoid or schizophreniform psychosis (similar to an amphetamine-induced psychosis) and a manic psychosis.
Schizophreniform Psychosis
The patients typically present with paranoid delusions, fear, a hostile perception of the environment, auditory hallucinations (frequently of a persecutory or threatening type), ideas of reference, thought alienation, and a tendency to isolate themselves, or alternatively displaying aggressive behavior towards others. If khat consumption is ceased at this time, resolution of symptoms usually occurs within a short period (3-11 days), but there is a tendency for the psychosis to recur if khat chewing is restarted.
Manic Psychosis
Several authors have described a manic-type psychosis. Giannini & Castellani (41) [18] stated that confusion and disorientation may occur as a transient phenomenon in the khat user, even without psychosis. Dhadphale & Omolo (9) suggested that the people Kennedy studied were in fact exhibiting acute drug intoxication and were in a state of delirium. The level of sympathetic arousal is higher in acute khat intoxication than in heavy prolonged use, where some sympathetic tolerance occurs; this might be helpful in distinguishing between these situations (42) .
Impairment of Cognitive Functions and Neurological

Complications
Adverse effects of khat chewing include impairment of perceptual-visual memory and decision-speed cognitive functions (43) . One case history of severe leukoencephalopathy associated with khat misuse has been reported (44) . EEG and MRI findings indicated progressive leukoencephalopathy but the link with khat use is not proven and it can be just coincidence.
Depression
Several authors describe depression associated with chewing khat, but nearly these entire reports document that the depression arises after cessation of use.
Depression has, on occasion, been associated with selfharm and suicide. Such behavior has also been reported following amphetamine use and cessation (7).
Self-harm, Suicide and Violence
Self-harm and suicides have been reported in the literature, although these are rare. Each has been 
EFFECTS OF LONG-TERM KHAT USE
Intoxication with khat is self-limiting, but chronic consumption can lead to impairment of mental health, possibly contributing to personality disorders, and 'mental deterioration' [25] . Conversely, Dhadphale & Omolo (9) reported no increased long-term psychiatric morbidity among khat chewers.
Socio-economic Effects
In communities where khat is used regularly it has negative impacts on health and socio-economic conditions.
Decreased Productivity
Khat chewing leads to loss of work hours, decreased economic production, malnutrition, and diversion of money in order to buy further khat. This is indirectly linked to absenteeism and unemployment, which may in turn result in a fall in overall national economic productivity. It is reported that habitual khat chewing has led to decreased productivity in Ethiopia, Somalia, Uganda, and Kenya (24) . Others argue that moderate use improves performance and increases work output, owing to the stimulant and fatigue-postponing effects.
Consequently, working hours and possibly productivity can decrease when khat is not used, because of anergia and reduced motivation.
Family and Marital Problems
Kalix & Khan (36) estimated that about one-third of all wages were spent on khat in Djibouti. Many men secure their daily portion of khat at the expense of vital needs, indicating dependence. Family life is harmed because of neglect, dissipation of family income, and inappropriate behaviour. Khat is quoted as a factor in one in two divorces in Djibouti. Acquisition of funds to pay for khat may lead to criminal behaviour and even prostitution (19) .
